Abstract
van Veen, Kammel, et al. 4 ventrolateral region of the VMH (VMHvl) of male mice during interactions with male or female 77 conspecifics 18, 24 . While these neuron populations remain to be defined, a subset of ER + 78 neurons in the VMH, which co-express tachykinin 1 (Tac1) and oxytocin receptor (Oxtr), drive 79 estrogen-dependent changes in physical activity in females 17, 25 . However, the VMHvl
80
populations that control other sex-specific behaviors, such as estrogen-dependent increases in 81 thermogenesis, have not been identified.
82
The VMH is sexually dimorphic with respect to hormone responsiveness, gene 
93

Single Cell Transcriptomics Reveals Neuronal Heterogeneity in the VMH
94
We used a fluorescent reporter strategy to isolate neurons of the VMH and single cell 
117
To determine if VMH neurons show heterogeneity in gene expression profiles, we used 
205
We then investigated the spatial relationship of these ER + neuron populations in females.
206
Tac1 + and Rprm + cells were highly intermingled within the VMHvl (Figure 5e ), but largely 207 spatially distinct from Sst + cells (Supplementary Figure 4b, 
213
Interestingly, we found that Rprm expression, similar to Tac1 expression, was insensitive to
214
ER ablation in the female VMHvl (Figure 5f , g). Together, these findings are in line with
215
evidence that early brain masculinization, rather than feminization, is dependent on estradiol- 
226
Previous studies suggest that Tac1 + neurons mediate estrogenic effects on physical 227 activity but not thermogenesis, and that these neurons require Tac1 expression to fully induce 228 movement 17 . The neuronal population controlling thermogenesis in a sexual dimorphic manner,
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however, was still elusive. Thus, we hypothesized that the specific role of these newly identified 
236
Importantly, Rprm knockdown did not induce changes in physical activity (Figure 7d) 
351
Libraries were prepared according to manufacturer's instructions and sequenced on an Illumina
352
NextSeq 500 using paired end 2 x 75 bp mode.
353
Expression data were analyzed using the R 
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